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ProgramOverview

Since 1991, the Connecticut Department of
Energy & Environmental Protection (CT DEEP,
formerly the Department of Environmental By
Protection, CTDEP)) has conducted an intensive d
yearround water quality monitoring program on 3
Long Island Sound. Water quality is monitored at
up to fortyeight (48) sites by staff aboard the
Depart ment 6s JehaBemmseyc h
These data are used to quantify and identify annual trends

and differences in water quality parameters relevant to hypoxia,
especially nutrients, temperature, and chlorophyll. These data are also
used to evaluate the effectiveness of the management program to feduce
nitrogen concentrations. During the summer (JuBeptember) CT
DEEP conducts additional summer hypoxia surveys-atgekly
intervals to better define the areal extent and duration of hypoxia.
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This map shows the stations sampled by
the CT DEEP LIS Water Quality
Monitoring Program. Underlined

© stations, with the exception of N3, are
sampled yearound. Sampling at N3
was discontinued in 2002.




Courtesy of the Long Island Sound Study

What is Hypoxia?

The term "hypoxia" means low dissolved oxygen ("DO")
concentrations in the water. Marine organisms need
oxygen to live, and low concentrations, depending on

the duration and the size of the area affected, can have
serious consequences for a marine ecosystem. As defined
by the Long Island Sound Study, hypoxia exists when

DO drops below a concentration of 3 milligrams per liter
(mg/L), although ongoing national research suggests that
there may be adverse affects to organiesen above this
level, depending upon thength of exposurdn 2011,
Connecticut adopted revised water quatitiferia for dissolved oxygen. These

criteria, designed to protect the st at

DO concentrations below 3.0 mg/L. Low oxygen levels can occur naturally in
estuaries during the summer, when calm weather conditions prevent the mixing of
the water column that replenishes bottom water oxygen during the rest of the year.
However, studies of the limited historical data base for the Sound suggest that

summer oxygen depletion in Western Long Island Sound has grown worse since the

1950s.

THE FREQUENCY OF HYPOXIA IN LONG ISLAND SOUND BOTTOM WATERS
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How Seriously Does Low Oxygen Impact the Sound?

Each summer low oxygen levels render hundreds of square miles of bottom water
unhealthy for aquatic life. DO levels follow seasonal patterns with a decrease in
bottom water DO over the course of the summer. Hypoxic conditions during the
summer are mainly confined to the Narrows and Western Basin of Long Island

Sound. Those areas comprise the section of the Sound west of a line from Stratford

CT to Port Jefferson, NY. The maximum extent of the hypoxic condijaoally
occurs in early August.
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Photo By Lloyd Langevin, June 2007

CT DEEP conductedseven cruisesluring the summer of2011 between 31 May and 1 September.
Over the course of the season, 11 different stations were documented as hypoxic and of the 228 site
visits completed in 2011, hypoxic conditions were found 20 times. Compared to theydar averages,
2011 was below average in area and slightly below average in duration (see pdge

Number of stations Number of hypoxic

Cruise Start Date End Date sampled stations
WQJUN11 5/31/2011 6/6/2011 17 0
HYJUN11 6/16/2011 6/16/2011 21 0
WQJUL11 7/5/2011 7/7/2011 39 3
HYJUL11 7/18/2011 7/20/2011 39 1

WQAUG11 8/1/2011 8/3/2011 40 6
HYAUG11 8/15/2011 8/17/2011 35 10
WQSEP11 8/30/2011 9/1/2011 37 0

The peak event occurred during the HYAUGL11 cruise between 15 and 17 Augu$the lowest
dissolved oxygen concentration (1.65 mg/L) was documented during the WQAUG11 cruise at

Station A4. The hypoxia area maps for 2011 appear on pageslT.

Estimated Start Date 7/6/2011
Estimated End Date 8/28/2011
Duration (days) 54
Maximum Area () 130.3

The Long Island Sound Study has defined hypoxia as dissolved oxygen concentrations

below 3.0 mg/LIn December 2009, CT DEEP public noticed revisions to the water quality
standards that specified dissolved oxygen in Class SA and SB waters shall not be less thah
3.0 mg/L at anytime. These revisions were approved and adopted on 25 February 2011.




Timing and Duration of Hypoxia, 1991- 2011

The figures and tables below displdlge onset, duration, and end of the hypoxia evieots
1991 through 2011 based on the 3.0 mg/L standard.

LISS Based on the LISS standard of 3.0
3.0mg/L _ mg/L, the average date of onset was
vear | Estimated | Estimated Mfi;‘;;“:m Duration July 10 ¢ 10 days), the average end
Start Date | End Date (M) (days) date was September 3 13 days)and
1991 July 19 Aug 28 122 41 the average duration was 55 day48
1992 July 7 Aug 30 80 55 days).The earliest onset of hypoxia (red
1993 July9 Sept 10 202 64 text) occurred o25 June 200and the
iggg JJu“Il}’llz fuegptlg ggg gg latest end date (green text) occurred on
1996 Aug10 [ Septi2 220 34 J5The maximum
1997 July 27 Sept 12 30 48 area of hypoxia wa393 square miles
1998 July 5 Sept 15 168 73 (blue text) and occurred in 1994. The
1999 Juy2 1 Aug 21 121 o1 longest hypoxic event occurred in 2008
2000 July 2 Aug 6 173 35
5001 July 10 Sept 14 133 66 (magenta text) and last&é days.
2002 June 25 Aug 28 130 65
2003 July 5 Sept 3 345 61
2004 July 20 Sept 12 202 55
2005 July 14 177 69
2006 July 6 Aug 27 199 53
2007 July 16 Sept 11 162 58
2008 July 3 Sept 19 180.1 79
2009 July 19 Sept 1 169.1 45
2010 July 5 August 13 101.1 40
2011 July 6 August 28 130.3 54
Average July 10 Sept3 178 55
Deviation| +10days | +13days | +85mi2 |+ 13days
1991 I I
1992 I |
1993 I |
1994 I |
1995 I |
1996 I |
1997 I |
1998 I |
1999 I |
2000 I I
2001 I |
2002 I |
2003 I |
2004 I |
2005 I |
2006 I |
2007 I |
2008 I |
2009 I |
2010 I |
2011 ‘ ‘ ‘ ‘ - : : ‘ |
JAN FEB MAR APR MAY JUN JUuL AUG SEP OCT NOV DEC

Timing and Duration of Hypoxia based on 3.0 mg/L




Yearly Comparison of Maximum
Areal Extent and Duration
of Hypoxia

Thisgraph utilizes the data presented on the previous page to illubeateatto-year
differences in thenaximum areaéxtent ofhypoxic conditions. Based on the 3.0 mg/L DO
standard the average areal extent was 17&ma the average duration was 55 days.
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Duration Based on Buoy Data Obtained From the LISICOS
Network on 28 September 2011

ALI SI COS, or the Long Island Sound Integrated Cdga
as a component of a regional/national ocean observing system, with the initial goal of developing a
capability to observe and understand the LIS ecosystem and predict its response to natural and

anthropogenic changes. 0 LI SI COS monitors water |q
dissolved oxygen, photosynthetically available radiation and chlorophyll ) as well as meteorological
parameters (wind direction, speed, surface wave height) throughout the sound using a series of

buoys and sensors. Data are sent in real-time via satellite (telemetered) where they are stored in a
database and uploaded to the internet. The system is maintained by the University of Connecticut.

Duration and maximum /minimum concentration statistics are available on the LISICOS webkiti
for the Execution Rocks and Western Long Island Sound stations. Please note however thaf tr
statistics are based upt#lemeterediata and due to various events (Tropical Storm Irene,

Tropical Storm Lee) data were not available #teak during August and early September. After
data processing from the sondes, these statistics will likely be revised. UConn is expecting tq fi
the data gaps by the end of November/early December.

Execution Rocks Bottom Dissolved Oxygen Western LIS Bottom Dissolved Oxygen
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Blue line is the 2011 redime data, black line is the average of the entire dataset (7 or 10 years, depending on
the station) and the gray shading is the variability.

Based upon data obtained from the LISICOS Execution Rocks Bottom Dissolved Oxygen
Prediction Tool webpage (http://lisicos.uconn.edu/do_fcst.php?site=exrx), between 1 June andl 2
September, there wePd..18days when the DO concentration was below or equal to 3.0 mg/L.
The minimum DO concentration recorded was 1.25 mg/L on 30 July.

Based upon data obtained from the LISICOS Western LIS Bottom Dissolved Oxygen Predictidn
Tool website (http://lisicos.uconn.edu/do_fcst.php?site=wlis), there 22ebd days of DO
concentration below or equal to 3.0 mg/L between 1 June and 29 September. The minimum OO
concentration recorded was 1.84 mg/L on 29 July. 6




Hypoxia Maps
The following maps depict the development of hypdoaaed on CT DEEP cruise data throtigh
2011 season. During the HYJUN11 survey all stations had DO concentrations above 4.8 mgiL.
During the WQJUL11 surveRO concentrations were less th&a8mg/L at14 stations and

concentrations at B3 and A4 had already dropped below 3 mgfth. for all surveys are available
upon request.

Dissolved Oxygen in Long Island Sound Bottom Waters
5-7 July 2011

New Haven

Connecticut
Norwalk

WQJUL11

Dissolved Oxygen Severity ofimpact
0.0-0.99 Severe
1.0-1.99 Moderately severe
[120-299 Moderate
3.0-349 Marginal
3.5-479 Interim management goal
4.8+ Excellent - Supportive of marine life




During theHYJUL11 survey, DO concentrations dropped belb&mg/L at26 stations
Station A4 remained belowrBg/L, but concentrations at B3 improved slightly.

Dissolved Oxygen in Long Island Sound Bottom Waters
July 18-20, 2011
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During theWQAUG11 surveyDO concentrations dropped below 3.5 mg/b atations, 3
stationsfell below 3mg/L, andthree stationsvere below2 mg/L.

Dissolved Oxygen in Long Island Sound Bottom Waters

August 1-3, 2011
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Concentrations continued to decline during the HYAUG11 survey with two
stations exhibiting DO concentrations below 2 mg/L. Eight stations had
concentrations below the 3.0 mg/L standard and six stations were below 3.5 mg/lLl.

Dissolved Oxygen in Long Island Sound Bottom Waters
August 15-17, 2011

N New Haven ’-l)
; i : N ' S o, S\ =%

(
Bridgepo, 57 25
NI o H2 o
Connecticut 23
Norwalk 18
Stamford T - i
amfo Y
o = F2 22
T 19
e H6
‘ \ 55 E1 F3 31
& D3 14 = ) 20__ s
c1 05__\07 \_~ 10 )| & Port Jefferson

it

Oyster Bay

mithtown

HYAUG11
(™1
Dissolved Oxygen Severity of impact
I 00-0.99 Severe
- 1.0-1.99 Moderately severe
[ 20-2.99 Moderate
[ ]30-349 Marginal
[ 35-4.79 Interim management goal
[_]48+ Excellent - Supportive of marine life

Maximum Areal Extent(130.3mi?) of Hypoxia

The map illustrates the dissolved oxygen concentrations in the

bottom waters of Long Island Sound during the height of the
hypoxic event.




Hurricane/Tropical Storm Irene and Tropical Storm Lee

Hurricane/Tropical Storm Irene buffeted the east coast of the US fre28 20gust and

impacted the northeast two days before the scheduled September &i8¢$.provisional

storm surge data associated with the storm are available at the following link
. Select meteorological data

(

Location Rainfall (inches)
Bridgeport 3.35

Central Park 6.87

LaGuardia 5.69

JFK 5.03

Bennington, VT 4.23
North Adams, MA  5.11

ESTRN N/A
CLIS N/A
WLIS N/A
EXRX N/A

Following Irene, Tropical Storm Lee pummeled the area fresrS2ptember. Maximum
sustained winds reported by the National Hurricane Center were 60 mph.

NWS Eastern Region: Current 1-Day Observed Precipitation
Valid at 9/8/2011 1200 UTC - Created 9/8/11 17:41 UTC

) for 8/28 around the region are tabulated below.
Data from the LISICOS buoys are also included.

Avg wind speed (mph)

24.9

14

27.7

28.8

10.1

9.7
25.8
27.9
26.9
25.4

Northeast 24our Observed Precipitation.
Image from NWS found on USGS Tropical

Storm Lee Activities website

http://water.usgs.gov/osw/floods/2011_TSLe

efindex.html

Max gust (mph)

63

60

67

59

30

47
51
64
48
49

Sediment plumes in Hudson River acquired 9/12/11
http://earthobservatory.nasa.gov/NaturalHazards/vie

w.php?id=52125
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http://water.usgs.gov/osw/floods/2011_HIrene/
http://www.erh.noaa.gov/box/dailystns.shtml

